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L 10. 19 , 
" I, li 9.38 
;,: 8 62 ii • 
r-:; J 
-!~; 
7.89 
7.51 
7.72 
Reduction 
c::if Area (%) 
·,. 
0.02 ipm.Nominal 
I • 'I 5.~ , 
22.8 
17.2 
.S1 .4·. 
51.1 
53.8 
54.2 
56.1 
,:· 
58.7 
58.2 
60.1! 
61.4 
59.2 
, . 
Strari1 
Hardening 
Ex-ponent 
(n) 
.o65 
.120 
· • 181 
.. ·175" 
• 191 
~ 
~21_2 
~:2·3S 
~:114 
·l 
.261 >::. 
.276 
• 2:i/7 
.264 
.236 
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1, 
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53.0 
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58.9 
59.7 
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,·, ., 
64.4 
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.128 
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-! •.. ! 
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• 
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15.09 
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, 11.· 
'·' 
i - 1 
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\. 
\ 
-~. 
-e . 
'"'· . 
·...;;-'-'· ... - .. 
. I. 
' 
J 
·•. 
. ·\ t 
. ,, / 
1 
! 
f 
i 
. \ ' 
'~' ,, . ' 
. . 
J ' . 
- _. ' 
60 
58_ 
59 
47 
; 36 
. 49 
-~ .. -:~ 
' 
'so. 
I" . r ~·s2 
. 54 
-
'· \ 
/ 
46 ... 
\ . 
' 
. 
48-. 
/ ss 
~56 
. . 
84. 
. 82 
' l 
-· f ' • . 
-~:: -:- " 
,. . 
I'·, 
_'l. . ' 
':\ 
\ "' ' 
.27' 
·26' · 
25 
· :24. 
'' 
·, 
'23' 
22 
.21 
18 
'il7· 
·3,3· 
.. 
\ 
····-- .... 
A~tua1 
Cross-Head 
Velocity 
( f n/min) 
- 123 
123 
134 
206 
156 
22f 
200 
210 
211 
187 
.\ 
175 
263 
209' 
224 
•\ 4688 
. 4370 
4300· 
4900 
4545· 
14050. 
·4580. 
,458,0 
· .. 4580 
4640 
~-. 45~· 
. < 
4455 
4s·oo. 
' . 
•
t 
i . 
! 
I 
.i 
Test 
Tempera tu.re 
. (•F) 
-32'0 
··JOO 
-27S _ 
-.250: 
-22.5 
. -200 ··-· 
~ : -
.. j75,. 
•lSQ 
-1:25 
•. 
-a-oo 
~ ;~o ·; 
I o· 
+ 75. 
+ 75 
-l20 
-320 
~296 
-275 
-250 
-225 
-200 
-175 
• I •. 
. - i-s'o 
-125 
-1-00 
-·so 
·o 
.. + 75· 
,. 
., 
.... 
:~ ; 
·,. 
,rt,·· 
.. ' 
! .. 
0 
.Lower" 
Yield . 
Stren9th 
. X 10'f' 
{ lb/sq .f n) 
14.13 
·13.32 
12.43:' 
.. 
:1).03 
.l2.~74 
,· ll. 1'6 · 
10. 16 
9.39 
.. , . 
8.30 
7.86 
.7.61 
6.34 .. 
5 .OJ 
ri' 5_.01. 
l\ _ . . - ' 
14.72:. 
.-a_.if4. 
15.,47 
j_8~lp 
13·.91 
12.21 
15.21 
13.87 
11.44 
12.88 
7.65 
10.57 
10.01 
7.44 
";· 
'· -
! 
• l 
• i 
\ 
.\ 
. . .. 
.... 
. . 
TABL-£ 2. MECHANICAL -PROPERTY DATA (Cont-•d.) 
':/ 
1 
Upper 
Yield 
· Stre·nath 
>C .. lOr+ 
(lb/sq in) 
J4.13 
13.32 
12.43· 
12. 17 
13.80 
11.29 
11.06 
10.45 
9.94 
9_.01 
8.23 
6.79 
-5.30 
5. 18 
'f4.t2< ·.t. 
. ,s._·44 
:15 .47 
,a·. ,o 
18.08 
10~·_41 
1s.so· 
16:.69 . ., 
l4~14 ' . 
1S .61, 
·16.04 
·14. 75 
14 .• o6 
12.61 
Tens Ile . 
Streogth - · 
X IOq 
( lb/~q in) 
•Reduction 
of Area {%) 
Contoured Bars ' 200 f pm Nantnal 
14. 13 
, 13.32 
0.3 
. O. I 
.. 
12.43 
11.35 
12.78 
. 
· 2.8 
-· 50.4: 
· 11. 16 
_s2·.z 
54.4 
10.14 
g.47 
. 8.92: 
.57·~2. 
57.~ 
-.58._7 
8. lj \, 61.4 
'·· 8.19. 51•3 
i-~ 63.0 
::6_.gg 62.4 
. 
6: •. 99· . 63. 7 
. 
·. 
,,,~ 
Contoured Ba rs. - 4600 I pm tfomt.na I 
,• 
"' 
14~72 
18.44 
is·.47 
181.10 
_ 13.91 
1.2 .-2 r 
l5~21 
13.70 
11 .. 44 
12,88 
7.65 
10.57 
10.01 
7.44 
.. 6 
.2 
I :1 
,_· ~8 
4.7.1 
40.7 
51.:9 
·53.1 
56. l 
58.g · 
60.0 
58.g 
63.5 
64.8 
.. 
~- _ __:,,:-
' .I 
• · • t • I -
I 
Strain . 
Hardening 
Exponent 
. (n) 
.ooo. 
.ooo 
... 122 
.o47 
.042 
.oa~ 
~ ~ I 
·~ .065'·'· 11 • 
.059· 
.084 
.099 
·.134 
.196 
.312 
• 210 ° 
; .ooo . ) ' 
.000' 
.... 084 
.• 078' 
.028 
.053 
• "049 :. 
.063 .· 
._()59 
.073 
. I 
.097 
.086 
. .. 
.107 'i 
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\.· ---4 
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,·, \' 
S 1 .· • t-r.a n. 
Hardening 
Coefficient 
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( lb/sq Jn) • 
.. 
,,19.1~ 
·~-38 
14)48 
14.56 
12.71.+ 
. 
l0.60 
.. Jl-74 i 
i o,,_86 
12.03 
'12.90 
15. 11 
I0.64 
1·: 
.. ' 
. 
.25 .. 37 
~6\;,,6!r· 
~ ... 
.! 
15~29 
J4.4f· 
17 ._91 
17,26 
13.83 
16._17 
10.43 
13.52 
1'3.8.6· 
12.84 
--:·,.., 
, .~ 
·~ l ·' 
tes~lng· 
Tline 
(H•Sec) 
1.0 
r.s 
1.8 
... 2).0 . 
I ~·. 
34.0.:.:: · 
26.S 
.. f-l7.5--
. 37.8 
43.4 
" so.o--
71.-2 
56.6· :--0 
. _' 8).6'· 
. ,'f 
I .. 
75~6· 
F~ 
vL 
,. .. 
. • IS· 
.25 
.38 · :-
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1.50·· 
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1.75 
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1· r 
,-· l - Spec'tme.n 
Number 
'Nominal 
Crpss-Head 
. Velocity (. 
' . 
1-
,· 
r: 
I 
! 
.,. 
'l 
·tOBF 
·8Df· 
f in/mln) ." 
. ,.__ . 
. ' ,, 
. . 
. 0 ... 020 
9DF O .020 
,-
'l0DF 
6EF O .-025 
'·"' ·7AF 
SAF 
9AF1 . 
/' Q,.020 _ 
·, - 0 ;020 
0\.020 
I . 
. \ 
lOCF OJp.20 
{ . 
·lOAF o: .020 
6BF : 0, -.020 
.- 7Br ,· 0 .020 
. . ) 
.·6DF 0 .020. 
I 
\ 
· ·seF 
··· 6c~ 
' ' "' 
· · 0 .02~ · 
0 .020 
1· 
7CF O ~020 
. r . 
8CF • 
- . ·.; 
.. 
· i I , 
i 9CF 
0 :.020 
·o .020 
f. .. . .l -
' 
·geF .\ · · ·o .020 
7DF O .020 
i • (I)· .. Plast te,, Zoree Correc·ted 
.. 
( 
Test 
Temperature. (0-F). 
. ~3ao. 
;"320 
.~320 
~304. 
-3o4 
-285 
,-275 ..;, 
-250 
•259:/· 
"".:~25 
-·200. 
-175 
-175 
·lSO 
"".12$ 
-100 
-. so 
.. o· 
+.·1a 
+ 16 
... 'I, 
.. 
I 
? 
Test 
Specimen 
Major 
Diameter 
·, ( i,n") 
,; 
Ratio 
Mi.nor/ 
Maj-or " 
Ota. 
I. -
I 
I 
. ' ! 
\. ·.· ' C 
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j t 
' . 
.. ~ 
'.l 
- ·-
' . 
. ' 
·-. 
,;, 
.· i: 
. ~ 
TABLE·). ~RAC'rURE:'OATA 
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-J ,,. ,. 
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M ~ . ax•mum 
' . or 1::t•re 
(I) .: , 
~ . 
I 
. _Notch 
· fStrenlfth 
X 10 .. 
( lb/sq ·i r.i) 
'f 
. ,· c, 
·~·t 
':/1 
. 
·- ...... 
i., . , .. 
' . Ratio 
'Notch/ 
Yield 
si-rength 
,., 
C i," 
·r 
,! ·1 
./ 
-· rr -. 
_ ...... , :\. 
Fracture . 
Ktc. 
. X -104 
tKsl/'i n) 
-~· 
( 
\ . 
r 
i 
T~ughne~s(I)' 
G le f ,..-
.. '-.. 
( in• 1 b/ sq i n) 
~i-· . ~--. 
'-.,. "". 
. ... ~'+. 
l·• 
,:..,· . 
. i. -
'resting· 
Tilne; 
· (Seconds) 
..j 
·. I 
1· 
1,_,.. 
~-
J"• '4 
J .
. ., . 
'·,: 
I ••··· 
I • 
. ~ 
.,. 
. -,.· 
• • • ' I _-; ~~ '·•. 
..• ii ~ 
,· ..... 
·' ·' 
. -. /- ·""r .i 
. ,- . -.j. 
I. ' i': '.· "~--~-r 
i 
;r . 
r 
.::. :_ 
·'.~- . '. ·• !' . 
·, .··"<'!· 
! ... 
·1 -
i 
. ' . I - ·, ~i ' t 
,, 'I 
'. -
. f 
.... :0 : 
,· 
.. ' .. ~ 
.:.· ; ··C 
Q • 
- ,.:._ .. · 
r: . 0.500· Fati~ue-Precrecked Bars - 0.02 1pm Nominal 
... ... .• 
~'i f 
,o_,.4997· ... 
, ' ~ ... --, 
0:-.4~ 
O .4992 
O • 71 t 
0 11703 
0 .720 
l. 5000 , _ 0 • 7l4 
0 .4996 ,. . . · O .,712 
O .4990. 
o .4993 
~ o .499.6 
· -0 .• 4997 
·~ o .4992 
. ct .4995 
O .4992 
-O ;4991 
.Q .4993 · 
o .1t99a.'~-
o :i..995 
o· ,.499~ 
0 .499.0 
.o .#996 
o ~4993 .. 
I . . • . . • 
'1 
. ! 
;,..,,: . 
o ~-708 
0. 71$ 
0 .• 704 
O· .Jl.S 
o .733 
o .698. 
0 .·712 
.0 .707 
o .698 ' 
0, .712 
:06.:714 
o. ·148 
:o .]12 '· 
•' ._. ·~ , 
O· .703 
•\ :o .706 
,, 
4rgo 
4775 
S100 
492S 
$609 .. 
· 4930 
.:1 
·s,395 
4700 
. '."5075· 
.L .... ·. 
6700 · 
·.. .; 
6800 
9?90 
: Joo·oo· :, 
8610 :. r, 
8420 
• 1 • .,, 
80'10 
2 9075 
8~75 
,7900 
~625 
,. 
I 
. , 
"-- . 1· .: 
?. 
.... 
. 4.23 
4 .. 94 
s.03 
4.92 
5'.66 ii 
,S.04 1L. 
I\ 
. -.-
\ tJ 5.33 ,I 
4.35 
s.oa l 
6·.-;1· 
7. ,.2· 
9.90_ 
10.28· 
·g .. 03 
is~·so 
8.33 
.. _9.:1~0 
8'·. 18 
·.8.16. 
e 
..... 
0.34 
o.4o 
·0.41 
0~43 
.L_ 0 .. 4g 
0~47 
'O.S1 
:o .• s6. 
{h54 
').37 
1.62. 
'·. 
1.66 
1.6S 
1.88 
'· t.6t 
1. 76 
:1.62 
I 
\'1· .'68 
i .• 
;~,l'~.16 
-,, ~-49 
'-,,_ 
.l 
.. 
5.7! 
7.9 
8i.4: 
·al-2 
· .... 
" qo.7 
. ,a.:4, 
' 
:9_.:4 C 
· .· .7:-.9. 
al, •• 
.a.s:. 
't4::.·2· 
f8 .•.. 2 
I: 
-r 
10.8 l ·-
··n 
. -: 'f 
72~ 
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o. 710. 
'Q. 712 
o .1fo 
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9.32 
~ 9. 34 
""'10". ,14 
l0 .. 04 
:9~49 
9.20· 
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., 
,. 
. l .· 
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